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Abstract of JP 11199582 (A) 
PROBLEM TO BE SOLVED: To obtain a new 
compound having a specific indoiylimidazole 
skeleton, useful for improving cerebral circulation or 
main function against cerebrovascular or senile 
dementia by selectively inhibiting calcium 
calmodulin- dependent phosphodiesterase. 
SOLUTION: This new compound is the compound 
of formula I [R<1> is a (substituted) indolyl, a 
(substituted) benzofuranyl, a (substituted) pyridyl or 
the like; R<2> is a lower alkoxy] or a salt thereof, 
e.g. 2-(2-benzofuranyl)-4(5)-(3- indolyl)-5(4)-(4- 
methoxyphenyl) imidazole. The compound of 
formula I is obtained by condensing a compound of 
formula II with indole-3-glyoxyl chloride in the 
presence of a Lewis acid to provide a compound of 
formula III, and reacting the compound of formula III 
with a compound of the formula R<1 > CHO in the 
presence of an excess ammonia or ammonium salt. 
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[sfrf. RMi^yFU/i/a, try 
i, 3-Kyyv^yy/i*. i-y^/im, 
^yU/PSs 7v-;WS, tn'j;Wl s twy^S. 
4" 5 rv" U L < I4^x y [ 2 , 3 - b ] fi^ 

tys^s, 1, 3-<yy'i^yy/«. -t- 



77-)Um. *SV>V& S toy;^ £9 

VU/US. ^Sry>J^S^L<iif-xy [2,3- 
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y*;«, l, 3~<yyy^ify'j;«, -7-7^a. 
AVJ/^a, tnU;paE, eWU/ua, 

-f 5 WJil&S L< lifxy [ 2 , 3 - b ] fi_;p 
Xifcliaaeii*^*^ y K 'J A*, Kyyyy-ji 
a. eyy>S, i, 3-<yy'y'^yy^a. -j-y 

y^S. 4 5^Y'U;«^L<(i:^xy [2, 3-b] 
TffcbSflS. 4 ( 5 ) - ( 3 — f y K U /P) -f S rV- 

[00 0 1] 

ft«*x*yxxf7-t* ( p d e i ) mm** 

■fhA ( 5 ) - ( 3 -> f V Y V)V) A 5 
[00 02] 

[fflt*<*r] C a-#;HESoL U ytfe#tt*X 

*^t7-^(pde i ) rmmmmmi. mm 

^cAMP^cGMP«J±#§t, BUMFffiSg 

-fef-y, 8-> Y^i^M-lV- I BMX, KS-505 
i«1»mflTUl> (Physiol. Rev. ,1995,75(4), 
725. ) . L*»U***fes *^BHTSrf4 ( 5) - ( 3- 
•f y b* U/l') -f S f/-/WJtt^WC a - 
2> a U y yl^f5-€ ( P D E 

[0003] -73 . mi¥2 - 1 8 8 5 7 9^fSfc(i 

4(5)- ( 3— f y K W >f 5^v-;Hf»fti: L 

t, 7i-/H s 2-7;^D7s-/H, 3-7/M" 
n7x-;H, 4-7/^n7x-/H, 2, 3-y*7 
i^n7i-;H, 3- (M>7/l^-ny^/i0 7xx 
i—fy^)vm. 4-t'7i-;«f(?)7 l J-;i' 

yftfftt*^^XXf5-« (PDE I ) ffl*ftfflfc 
[00 04] 



-Wi^'a U yWtt*X*y"XXf7-t' (PDE 

i ) s^!fe*4i«L. is^Hsm 

[000 5] 

[|*-M^M^I>^0^] *&HJf&*>(i, Ca~-7> 
My'i'J «tt*7*yXXf7-€ ( PDE I ) 
ffit^ffl & ITT 5 -f^ft £ M L £$£H . * 5 SO 
4 < 5 ) - < 3 -- f y K 5 ^/-/MHSfc^rf 

[0006] rthn&mt* & 

[0007] 

u 

[0008] R'li-f ypjv^a, ^yy'77 
b"'jy;«, i, 3 -<y*/*M* yy/ta, 

•f7^s, ^yy/ua. 77-;ua. eny/ia. t 
5V'J;i*, ■< 5^yu;wa^L<{i^xy [2, 3- 
b]^-xx;va, afciinsas^rfi-fyHU;!^, 

<yy'7 7x;H, tfyy>a. I, 3-<yY s M* 

vvim. i-yi~>m. ^yu^a, 75-/1^ en 
y;«, t°yyy/wa. ^sryy^a^L<!±^x7 

[2, 3-b]fx~;H^y R 2 fflSi7;^if 

ya^-t. ] mfosti-g.4 (5) - fynu 
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[ wmmmym ] *nwfcis ^t«t >v a * y a 
t immm 1 - 6 ^umttzn^mkcnnv a * ya& 
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a. "-ry^yf-zM-^ya. ^y;^^ya^w 

[0010] R^HJ&st tTtt. y ^a. x^-;i/ 
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k*U 2 ) T'l££;fll>^ft£/Kxit#ST\ Si^L 
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VMtt*X*yiXf 5— tf ( PDE I ) PJL^f^fflS: 
*U *Bfi^cAMP^cGMP«»Kt_fc#S-frS 
£ i: £«£ 9 . W^ffl SrSSi-r 6 . P D E I l±jflifl«F# 
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[00 2 1 ] HJ6M1 

2- (2-<yv'7 7-;H -4(5)- 

U/k) -5 (4) - (4-* h^7x-/V) -^S^Y 

( 1 ) 7-7-;K21.6g,0.20mol) tW&COA > Y-JV 

- 3 - ?V *s U /P? n 5 >f F (20. 8g, 0. lOmol) <7)ig 
ft*f^>-(200ml)^ffc, *}frT, **Sft7;US- 
7 -A (40. Og, 0. 30mol) SriHtfoJnx. . ^fl-c-ajw 
Lfc. MM$£*7J«W\ SffiTOMft*^^ 

ffiajLfcWfij*rKU *&Lfcft, 7-fe 

by«?u^ mm. m&ws$i3kix3- (4 

- * h * i/ 7 x ~)V-/ >J >- U )V ) A V Y -/K21 . 57 

g) z.o%> (MiztiMimmt & z * uc&co 

[0022] (2 ) 3- (4-* h^i^x-zWU^ 
^rv-U/U) A >Y -)V (0. 56g , 2 . Omntol ) Ky/7 5y 

- 2 -*;^^t/Pft K(0.2fc,2.Qmol)<OlH»(l(k 
l)?ff«t«ry ; £™ 1 7A(1.56g,20.3.nmol)^jDi., 5 



yy*^7^7n7h?77^ [IIEfttggt; ?n 
o*/UA] -CRSLT£gft#fta(0.62g) 
[0 0 23] mp. 237-240°C 

1 H — NMR (200MHz, DMS0-d 6 ) S (ppm) ; 3. 73 (s, 3H) , 6. 83 
(d, J=9Hz, 2H) , 6. 95 (t, J=8Hz, 1H) , 7. 14 (t, J=8Hz , 1H) ,7.2 
5-7. 73(m, 10H) , 11. 41 (s, 1H) , 13. 03(bs, 1H) 
MASS(m/e);405(M + ) o 

[0024] mw\ i k mniz ixixr<vmmM2^i 
[0 025] mmM2 

2, 4 (5) -$s (3— f VYVJV) -5 (4) - (4. 

- * h df is 7 x ryi/ ) >f 5 ^V-;l/ _ 

1 H — NMR (200MHz, DMSOd 6 ) 5" (ppm) ; 3. 71 (s, 3H) , 6 . 76 

-7 . 23 (m, 7H) , 7 . 40-7. 66 (a, 5H) , 7 . 93 (s , 1H) , 8 . 53 (s , 1H) , 

11.28(s,lH), 11.40 (s,lH), 12.02 (s.lH) 

MASS (m/e); 404 (M + ) 0 

[0026] mmm3 

2- (2-77-iH -4 (5) - (3— f VFU;]/) _ 
-5 (4) - (4-* h^7x~/U) >f$*Y-;P 
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1 H-NMR (200MHz , DMSD-d 6 ) 8 (ppm) ; 3 . 72 (s, 3H) , 6. 62 
-6. 68 (m, 1H) , 6 . 73-6 . 99 (m, 4H) , 7. 05-7. 19 (a, 2H) , 7. 40- 
7.64(m,3H),7.79(s,lH),11.43(s,lH),12.55(s,lH) 
MAS S (m/e) ;355(M + ) 0 

[0027] mmmi 

.4(5)- (3-^yKU^) -5 (4) - (4-J*h 
^y7i-;H -2 - (5-^f-^-2-75-/H < 

mp. 147-148. 5°C 

1 H - N M R (200MHz , CDC1 3 ) 8 ( PP m) ; 2. 40 (s, 3H) , 3. 71 
(s,3H> ,6.31(d,J=2Hz,lH) ,6.84(d,J=7Hz,2H) ,6.93-7.03 
(m, 2H) , 7. 08-7. 18 (m, 2H) , 7. 43-7. 50 (m, 3H) , 7 . 68 (d, J=2H 
z.lH), 11.45 (s.lH), 13.45 (bs.lH) 

MAS S (m/e) ;369(M + ) 0 
[0 0 28]Sat«5 

4(5)- (3->fyKU^) -5 (4) - (4->h 
^y7i-/H - 2- (3-tryjMO 4$*Y-/U 
mp. 142.5~~143°C 

'H-NMR (200MHz , DMS0-d 6 ) S (ppm) ; 3 . 70 (s , 3H) , 6. 68 
(d , J=8Hz , 2H) , 6. 92-6. 98 (n, 2H) , 7 . 08-7 . 18 (m , 2H) , 7 . 46- 
7. 62(m, 4H) , 8. 37 (d, J=8Hz , 1H) , 8. 54(d, J=4Hz, 1H) , 9. 25 
(s,lH),11.47(s,lH),12.67(s,lH) 
MAS S (m/e) ;366(M + ) « 
[0 0 2 91 93KM6 

2 - ( 1, 3-<yV*^=¥V-^-5— l)V) -4. 
( 5 ) _ (3— f ypijA,) -5 (4) - (4-* r*. 

' H — NMR (200MHz , CDC1 3 ) S (ppm) ; 3 . 69 (s, 3H) , 5 . 77 
(s, 2H) , 6 . 52-6 . 16 (m , 3H) , 6. 84-7. 29 (m, 7H) , 7 . 42 (d, J=8H 
z,2H),8.98(s,lH) 
MASS (m/e) ;369(M + ) „ 
[0 0 303 m&M7 

4(5)- {3-4VYV)V) -5 (4) - (4-^b 
^7i^) -2- (N-pCf-;Utn-;l'-2->f. 

;i/) >f S^y'-;u 

1 H — NMR (200MHz, CDC1 3 ) $ (ppn) ; 3. 76 (s, 3H) , 4. 09 
(s, 3H) , 6. 13-6. 17 (m, 1H) , 6. 37-6. 44 (a, 1H) , 6. 68-6. 82 
(«, 3H) , 7 . 07 (t , J=7Hz , 1H) , 7 . 17-7 . 27 (m , 2H) , 7 . 36 (d , J=7 
Hz,2H),7.50-7.60(m,3H),8.54(s,lH) 
MAS S (m/e) ;368(M* ) „ 

[003 1] mtMms 

2- ( 5-X.j~)l?=7y-2-4)V) -4 ( 5) - (3. 
-JyVVfls) -5 (4) - (4-y<h^fi/7x-;W) 

1 H-NMR (200MHz , CDC1 3 ) 8 (ppm) ; 1 . 20 (t , J=7Hz , 3H) , 
2 . 62 (q , J=7Hz , 2H) , 3 . 69 (s , 3H) , 6 . 02 (d, J=4Hz , 1H) , 6 . 68 
(d, J=8Hz,2H) , 6.80(d, J=4Hz, 1H) ,6.99(t, J=8Hz, 1H) ,7.1 
4 (t , J=8Hz, 1H) , 7 . 29 (d , J=8Hz , 1H) , 7. 35 (d, J=8Hz, 1H) , 7. 
48(d,J=8Hz,2H),9.05(s,lH) 
MAS S(m/e);383(M + ) 0 



[0032] mm9 

2- (3, [2, 3-b]f-*7x. 

y-2-4fr) -4 ( 5) - (3-> f VFU;>) -5. 
.(4) - (4-^h^y7i^) ^5/y"-;l/mp. 
161~164°C 

'H-NMR (300MHz, CD 3 0D) 5 ( PP m) ; 2 . 54 (s , 3H) , 2 . 72 
(s , 3H) , 3 . 75 (s , 3H) , 6 . 80 (d , J=8Hz , 2H) , 6 . 92 (t , J=8Hz , 1 
H) , 7 . 05 (s , 1H) , 7 . 1 1 (t , J=8Hz , 1H) , 7 . 22 (d , J=8Hz , 1H) ,7. 
39 (s , 1H) , 7 . 41 (d , J=8Hz , 1H) , 7 . 47 (d , J=8Hz , 2H) 
MASS (m/e) ; 455 (M + ) „ 
[0 0 33] ggffffl 0 

2- (5-^nn-i, 3-^^t°7V"-;i/-4-. 
4)V)-4 (5) - (3-^yFU^) -5 (4) -. 

m P . 230~234°C 

'H-NMR (200MHz, CDC1 3 ) * (ppm) ;2 . 37 (s , 3H) , 3. 68 
(s , 3H ) , 3 . 80 (s , 3H) , 6 . 77 (d , J=9Hz , 2H) , 6 . 96 (t , J=8Hz , 1 
H) ,7.06-7. 19(m, 2H) ,7. 42-7 . 53 (m , 4H) , 11 . 38 (s , 1H) , 11 . 
94(s,lH) 

MASS(m/e);417(M + h 

[00343 mwi 1 

4(5)- OHJ'H'JW -5 (4) - (4-*h 
?ri/7x-fr) -2- (1— ^7f-;W 'fSrV-ZK 
mp. 255~256°C 

'H-NMR (200MHz, DMSD-d 6 ) d (ppm) ; 3. 71 (s, 3H) , 6 . 81 
(d, J=8Hz, 2H) , 6. 92-6. 99 (m, 2H) , 7. 10-7. 23 (m, 2H) , 7. 54- 
7. 67 (m, 6H) , 7 . 93-8 . 09 (m, 4H) , 11 . 45 (s , 1H) , 12 . 51 (s, 1 
H) 

MASS(m/e);415(M + ). 

[0035] sated 1 2 

4(5)- (3-^yKv/k) -5 (4) - (4-*h_ 
^fy7x-;k) -2- (2-7-7^/W >f 
mp. 150~152°C 

'H-NMR (200MHz, DMS0-d 6 ) (ppn) ; 3 . 72 (S , 3H) , 6 . 84 
(d, J=9Hz, 2H) , 6. % (t , J=7Hz, 1H) , 7. 14 (t, J=7Hz , 1H) , 7. 4 

3- 7. 61 (m, 7H) , 7 - 91-8 . 03 (m , 3H) , 8 . 28 (d , J=7Hz , 1H) , 8 . 59 
(s,1H),11.39(s,1H),12.72(s,1H) 
MASS(m/e);415(M t ). 

[0036] mmi 3 

4 (5) - (3— iyYVfr) -5 (4) - (4-^h. 

?f^7x-;W) - 2- (3-^7'j/U) >f 5^/-;k 

mp. >280*C 

'H-NMR (200MHz, DMS0-d 5 ) 5 ( PP m) ; 3. 73 (s, 3H) , 6. 86 
(d , J=7Hz , 2H) , 6 . 96 (t , J=7Hz , 1H) , 7 . 14 (t , J=7Hz , 1H) , 7. 4 
7 (d, J=7Hz , 1H) , 7 . 53-7 . 70 (m, 4H) , 7 . 78 (t , J=7Hz , 1H) , 8. 0 
0-8. 11 (m, 2H) , 8. 91 (d, J=2Hz, 1H) , 9. 62 (d, J=2Hz , 1H) , 11 . 
42(s,lH),12.92(s,lH) 
MASS(m/e);416(M + h 

[0037] mmi4 

4(5)- (3-^ {>VVJl) -5 (4) - (4-jth. 
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^fy7i-/H - 2- [5 (4) ^f/MSf/-l 
-4 ( 5) — f;H -<S^y'-;k. 

1 H — NMR (200MHz , DMS0-d 6 ) 5 (ppm) ; 2 . 58 (s , 3H) , 3. 71 
(s, 3H) , 6. 77 (d , J=7Hz, 2H) , 6 . 89 (t , J=7Hz , 1H) , 7. 08 (t, J= 
7Hz,lH),7.41(d,J=7Hz,2H),7.47(d,J=7Hz,2H),7.60(s,l 
H),11.24(s,lH),12.07(s,lH) 
MASS(m/e);369(M + h 

[oo3s] mmmi 5 

2- [5-;nD-l-^-3- (b'J7Mn^ 

fsv) U9V-;P-4— -4 (5) - (3--fy 

>'U/lO -5(4)- (4-^h=5fi/7x^;U.) 4 

Y~)V, 

rap. 109°C 

1 H — NMR (200MHz , DMSO d 6 ) 8 (ppm) ; 3 . 71 (s, 3H) , 4. 00 
(s, 3H) , 6 . 73-6 . 84 (m, 1H) , 6 . 96 ( t , J=7Hz , 1H) , 7 . 05-7 . 22 
(m, 2H) , 7. 34-7. 61 (m, 4H) , 11 . 43 (s, 1H) , 12. 30 (s, 1H) 
MASS(m/e);471(M + h 

too 39] mmmi e 

2- (3-75-;H -4(5)- (3— f >-h'U;W>. 
-5(4)- (4-^hJfy7x^H -fS^V-yP 

r»p. nrc 

1 H — NMR (200MHz , DMS0-d 6 ) 5 (ppm) ; 3 . 70 (s , 3H) , 6. 80 
(d, J=7Hz , 2H) , 6. 93 (t, J=7Hz , 1H) , 7 . 00(d , J=2Hz, 1H) , 7. 0 

3- 7. 30 (a, 2H) , 7. 42-7. 56 (m, 4H) ,7. 76 (d , J=2Hz, 1H) , 8. 18 
(s,lH),11.36(s, 1H),12.30(s,1H) 

MAS S (m/e) ;355(M + ) 0 
[0040] VMM 

P D E I te^M® i: 0 HM U Masuoka t, <D 2 ( B 
iochem.Biophys.Res.Conuuun. ,169,315-322) ^tTS'J 
St it. 

[004 1 ] 50mMT ris-HCl (pH8.0h SmMiSft^ 
^i/i7A. 0.1mg/ml^lfttii7*;i/7"5y. 0.2*f8ft* 
)Vi/*7J*^ loou/mi^^^ v'i y ^OKJEM&SEtPD 

E I DM S OM? t^SIt-f^ft&M^tJU 



2.200jLili: Lfc. sSIMffcSHi: LT5/^M [S-^H] 
cAMP(50/xl.23.125Kbq/il)£Jll£. (jR*KljuM. 4. 
625KBq/ml ) gi&gJKSOjul LT, 3 0°CT1 5 4MB 

4HWIO«KJ4250/* 1 TcDfiltilST, DMSO <D*>& 
JftSti 1 J: -3 fcUfc. KJ£{iM^§^»J<m 

^fc^t5^M-f iifctJ: DffihSii-. 

[0042] lmg/inlteS(50//l)^ini. 3 0°C 

T'l oiHBRjes-fctea, rtC&Dfciin*., mi* via 

BMBIB*9A [B i o-Radtl, AG 5 OW— X4 
(fflHB$£;0.2il) ] (CRBStatfc. *T#£iSftj 
£-Htffe£ LfcgL t izmt&T rV i/y ^ 
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